JEANEITE C. OPSAHL As stated elsewhere,2 among the many factors that condition the permeability of the ground substance of the mesenchyme, hormones are very important.
The present study was undertaken with the view of ascertaining whether hormones from the adrenal cortex were also active in this respect. Menkin7 had already observed that extracts of the adrenal cortex mixed with testicular extracts and injected intradermally in rabbits exerted a pronounced inhibiting effect of the properties of the extract to localize and spread trypan blue when injected intravenously.
Materials and methods
The hyaluronidase used was a standardized preparationt prepared from beef testes by the method of Madinaveitia.6 Although very potent, the preparation contained other substances which may or may not have had some physiological action. For reasons of simplicity all the actions produced by this extract are referred to as hyaluronidase effects.
The adrenal cortical extract (A.C.E.) was a water extract representing the extract of 75 grams of fresh adrenal cortex per cubic centimeter as commercially supplied by the Wilson Laboratories. The desoxycorticosterone acetate, used in a few tests, was a preparation from Schering Corporation, and contained 5 mg. per cc.
The mice were of the inbred CBA strain, and they were from 10 to 12 weeks old. Since Lurie and Zappasodi5 reported that in rabbits the spreading of India ink in the skin of females was significandy greater than in males, we investigated, along with our other studies, whether the same phenomenon also occurred in our mice. Although this was not found to be the case, all the experimental and control groups were adjusted in such a manner that they comprised an equal number of males and females.
As an indicator of the spreading, 0.025 cc. of India ink diluted 1:2 in saline was used, this amount being mixed with the same amount of either saline or the hyaluronidase solution. The latter was used, diluted in distilled water, at the ratios of either 1:100 or 1:1000, which, after preliminary tests, proved to be the most satisfactory dilutions for our purposes. Therefore, the inocula, in most cases, were of 0.05 cc., which were injected intradermally with a 0.25 cc. tuberculin syringe and a 27-gauge needle. The volume of the inocula varied somewhat in some of the tests dealing with the local effects of the hormone, as will be later described.
Since it has been well established that a variety of physiological factors influence the pituitary-adrenal cortical system, it was necessary to establish an assay procedure that was as free as possible from stress factors that might be suspected of firing this delicate mechanism. The procedure that, after many preliminary trials, has been generally employed is as follows.
The mice were killed by fracturing the spine in the cervical region, and the skin of both flanks was shaved, using soap and water. The mixtures containing India ink and hyaluronidase were injected intradermally in the right flank, while the saline mixture was injected in the left rank; the resulting areas of spreading were measured after 1 hour. This was done as follows: the skins were removed and fastened to boards, care being taken not to alter the area of spread by undue stretching. The following day they were sufficiently dry to permit accurate measurement of the areas of spreading by outlining on a small card the stained area as illuminated by transmitted light. This tracing was enlarged ten times, and the enlarged areas were measured with a planimeter. All values reported are expressed as square millimeters of actual area of spread. Concerning this method of recording the areas of spreading, it may be pointed out that, as checked by numerous observations, there is no further spreading of the inoculum after the skin has been removed and fastened to the board.
For reasons that will be given in the appropriate place this method had to be changed when studying spreadings in adrenalectomized mice. In these cases the mice were injected under light ether anesthesia, killed at different intervals thereafter, and the spreadings measured as when the mice were injected after being killed. It is of some interest to point out that the spreadings during the first 20 minutes after injection are the same in killed as in living mice, thus confirming in mice previous observations of Hechter4 for the rabbit.
The A.C.E. was injected either in the peritoneal cavity or in the skin, according to different experimental conditions to be described in the corresponding sections.
Experimental
Systemic effect of A.C.E. on the spreading of India ink with and without hyaluronidase
In these experiments tests were made of the effect of A.C.E. injected in the peritoneal cavity on the spread of India ink with hyaluronidase or saline injected intradermally some time later. Since the preparation of A.C.E. contained 1:100,000 sodium ethyl mercuric thiosalicylate as a preservative, the possible effect of this substance was also tested. Also, for reasons to be discussed later, in one experiment the possible effect of desoxycorticosterone acetate (DOCA) was investigated. Details 
In view of these results, it was decided to repeat the experiment on living mice; the injections were made under light ether anesthesia. The mice were killed and the spreads measured at intervals of 1, 3, or 24 hours.
In other groups of mice (experiment 4 of Table 4 ), as much as 3 cc. of A.C.E. was injected in the operated animals in order to study whether such a large dose of hormone would counteract possible effects of adrenalectomy.
The results of the experiments, as summarized in Table 4 , show plainly that adrenalectomy resulted in the most pronounced enhancement of the dermal spreading of India ink mixed with either saline or with hyaluronidase, the phenomenon being more pronounced in the latter case. There seems to be no relation between the length of time the animals had been adrenalectomized and the magnitude of the enhanced spreading. In these animals the maximum spreading of the hyaluronidase mixtures was attained within the first hour with no further appreciable increase during the next 24 hours.
The data in experiment 4 of the table also show quite clearly that the injection of A.C.E. into mice entirely counteracted the effect of the adrenalectomy. In fact, there was some evidence of an excess hormonal action because the areas of spreading in the adrenalectomized animals injected with A.C.E. were smaller than in normal, untreated animals.
Discussion
The basis for admitting a physiological state or tonus in the permeability of the ground substance of the mesenchyme was discussed in another publication.2 From the results of the present study it would seem that hormones of the adrenal cortex are concerned in the maintenance of this tonus in that they tend to lower the permeability of this ground substance. For, if the adrenals of mice are removed, the intradermal diffusion of inert matter such as India ink is very much enhanced, and this effect can be entirely counteracted by the systemic administration of A.C.E. Further, the same extract administered systemically or locally into normal mice significantly suppresses the spreading of India ink in the skin. Fig. 1 graphically illustrates 
